This protocol comprises the entire process of fluorescent measurement of vesicle recycling using the probe SynaptopHluorin, a pH-dependent GFP variant whose fluorescence increases at the synapse upon vesicle release due to fluorescence quenching in acidic vesicles.
6. Cultures typically contain few glial cells, start to form synapses after 6 days in vitro, and are typically used for synaptic studies 16 to 21 days after plating.
B. Expressing SynaptopHluorin in cultured hippocampal neurons
The calcium phosphate (Jiang and Chen, 2006 ) method is used to transfect hippocampal neurons on DIV 4 or 5 with SynaptopHluorin with 1.5 µg DNA per well.
Transfection efficiency is ~1-5% (see Figure 1 ). Transfection is performed at DIV 5. Neurons are imaged at DIV 16-21. 4 (see Figure 2 ).
2. 50 μl HBS is immediately added to cover the neurons and platinum wires. The seal should be sufficiently tight to prevent leaks.
3. The chamber is perfused at a rate of 2 ml/min at room temperature with HBS solution with10 µM CNQX, 50 µM APV to prevent recurrent activity.
4. All experiments are performed at room temperature but physiological temperatures can be used. 3. At least three images must be obtained before stimulation to have sufficient data points to 
